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Hovel salt of pantoprazole and (S)*pantoprazo!e 
Sublact-matter of the invention 

The present invention relates to novel salts of the active compound pantoprazole. The novel salts can 

be used In the pharmaceutical industry for preparing medicaments. 

« • 

Background of the Invention 

Owing to their H+ZK^-ATPase-inhibitory action, pyridin-2-ylmethylsulphinyMH-ben2imida26tes. such as 
those kno^Vfo^ 

of considerable importance In the therapy of disorders associated with an increased secretion of gastric 
add. 

Examples of active compounds from this group which are commercially available or in clinical develop- 
ment are 5-memoxy-2-[(4^ethoxy^,5^ime (INN: 
omeprazole), (S)^methoxy-2^(4^ethoxy-3,5^ 

(INN: esomeprazole), 5-difluoromethoxy-24(3,4^imethoxy-2-pyridinyI)methylsuIphinyn-1 H-benzim Ida- 
<zole'(INN: pantoprazole), 2-[3^ethyi-4^2 t 2 l 24rifluoroethoxy) L 2^y^ H-benzimi- 
dazole(INN: lansoprazole), 2^4^3-methoxypropoxy)-3-methylpyri ' 
imidazole (INN: rabeprazole) and 5^ethoxy-2-((4sriethoxy-3 > 5^imethyl-2-pyridylmethyl)sulphlnyi)-lH 
imldazoI4 l 5-b]pyridine (INN: tenatoprazole). 

The above mentioned sulphinyl derivatives which, owing to their mechanism of action, are also referred 
„ to as proton-pump inhibitors or, abbreviated,-as PPl.-ar^ chlral compounds, - 

Description of the related art 

For the first time, the international patent application WO92/08716 describes a chemical process, 
which allows pyridln-2-ylmethyIsulphFnyl-1H-benzimidazoles to be separated into their optica! 
antipodes. The compounds mentioned as being prepared in an exemplary manner include, inter alia, 
the compounds (+)- and (-)-5<lifiuoromethoxy-2^(3 p 4-dimethoxy-2-pyridinyl)methylsulphinyI]-1H- 
benzimidazole [= (+)- and (-)-pantoprazoIe]. The international patent application WO92/08716 mentions 
that the optical antipodes of the pyridIn-2-ylmethylsulphinyl-1H-ben2imidazoles l Le. the (+)- and (-)- 
enantiomers or the (R)- and (S)-enantiomers, are useful as active compounds in medicaments for the 
treatment of gastrointestinal disorders. For the mode of application and the dosage of .the active 
compounds, reference Is made, inter alia, to the European patent 166 287. 
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The international patent applications W094y24857 and WO94/25028 claim the use of the compounds 
(-)- and (+)-pantopraz:ote for treating gastric disorders in humans. Each stereoisomer is said to have 
medical advantages compared to the respective other stereoisomer. The descriptions also mention a 
number of different possible salts of the stereoisomers, and particular preference is given to the sodium 
* salt ' 

Jn international patent application W094/27988, certefin salts of (+)- and (-)-omeprazole and methods 
for their preparation are disclosed. 

The international patent application W097/41 1 14 describes a certain process for preparing magnesium 
salts of pyridin-2-ylmethylsulphinyMH-benzimidazoles, What is described in an exemplary mariner is, 
inter alia, the preparation of the magnesium salt of racemic pantoprazole. According to the given 
—analytical data r the-"salt that is prepared is racemic-pantoprazole magnesiurnin anhydrous form; — 

The international patent application WO00/10995 describes the dihydrate of the magnesium salt of 
racemic pantoprazole. 

A common property of all of the abovementioned PPS is their sensitivity to acids (ultimately essential for 
effectiveness) which becomes apparent in their strong tendency to decompose In a neutral and in par- 
ticular an acidic environment, giving rise to Intensely coloured decomposition products, in the past, 
there has been no lack of considerable efforts, in spite of the sensftMty O 

stable and storable oral dosage forms comprising these PP1. Such stable and storable oral dosage 
forms (for example tablets or capsules) are now obtainable. However, the preparation of these oral 
dosage forms is relatively complicated, and with respect to the packaging too, certain complicated 
precautions have to be taken so that the dosage forms are sufficiently stable on storage even under 
extreme storage conditions (for example in tropical regions at high temperatures and fiigh atmospheric 
humidity). Furthermore, in the pastjhere has been no lack of efforts to tailor the release of the PPI in _ 
~ thThuman body*ln the best possible manner to the respective requirements. 

Description of the invention 

It has now been found that the sodium salt of (-)- or (S)-pantoprazole, which is particularly preferred in 
the international patent application WO 94/24867, does not form a stable storage form. During various 
attempts to obtain stable oral dosage forms for pantoprazole and (S)-pantoprazole. It has now been 
found that certain salts, which have not been expressly described in the prior art, have unexpected and 
advantageous properties, either with regard to stability characteristics, and/or with regard to their 
pharmacodynamic and/or pharmacokinetic properties. On account of these properties, these new salts 
are expected to be useful as therapeutics in human medicine. 
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Accordingly, the Invention provides in a first aspect the calcium, potassium, zinc and aluminium salts of 
pantoprazole and (S)-pantopr^zole [= (-)-pantoprazcle]. Preferably, the invention provides thpse salts 
in the form of their stable hydrates. 

Expressly, the- invention provides the compounds t 

calcium (S)4>is{[5^difluoromethoxy)]-2-{(3,4-dim H- 

benzimidazolide}, 

zinc (S)-bis{[5-(difluoromethoxy)>2H(3,4^ inylj-1 H-benzimidazolide), 

aiuminium (SHris{[5Kdifluorx>methoxy)J^ H- 
benzimidazoiide}, 

1 potassium (S)^5-(difluoromethoxy)]-2-[(3 t 4^to^ 1 

benzimidazollde), 

calcium bisfl^dffluoromethoxyH-aKP^to H-benzImkJazoIide};- 

zincbisG5-(difluoromemoxy)]-2-[(3,4^ * 

aluminium tiis{[5^dtnuoromemoxy)h2-[(3 l 4^imethoxy-2*pyrfdinyl)methylsulphlnyl> 

and 

potassium {tS-tdrfluoromemoxyH-a-KS^imemo^ 
and the hydrates of these compounds. 

The salts according to the Invention and their hydrates can be used for the treatment and prevention of 
ait disorders, which can be treated or prevented by using PPI. In particular, the salts according to the, 
Invention and their hydrates can be used for treating gastric disorders. 

The new salts of pantoprazole and (S)-pantoprazole are prepared in a manner Known per se by 
reacting pantoprazole or (S)-pantoprazole with a suitable calcium, zinc, potassium or aiuminium base, 
for example a calcium alkoxide, a potassium hydroxide etc.; or from a readily soluble pantoprazole or , 

(S)-pantoprazole salt (for example pantoprazole or (S}-pantoprazole sodium) using e ; g. azinc or 

aluminium salt In water or In mixtures of water with polar organic solvents (for example alcohols, 
preferably methanol, ethanol or isopropanol, or ketones, preferably acetone). 

Salts suitablefor use in the process are, for example, zinc chloride, calcium bromide, zinc fluoride, 
potassium iodide, aluminium formate, aluminium acetate, zinc propionate, calcium gluconate or 
potassium carbonate. It is also possible to react alKoxides (for example aluminium methoxide, zinc 
ethoxide, potassium (iso)propoxide or calcium butoxide) Sn an alkohoiate medium with pantoprazole, 
pantoprazole sodium, (S)-pantoprazole or (S)-pantoprazole sodium and to crystallise the obtained 
pantoprazole or (S)-pantoprazoIe salts, if desired in form of their hydrates by addition of water. 
Furthermore, it is possible to recrystallise obtained hydrates from, e.g., methanol/water mixtures. 

For use in solid, in particular oral, pharmaceutical formulations, the salts according to the invention are 
i milled in order to obtain crystals with a particle size distribution of 90%, preferably 99 % below 100 pm. 
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According to the invention, u (S)-pa^toprazo!e I, is understood to include "(SHjantoprazoie, substantfaily 
free of tha (RJ-eriantiomer 0 . "Substantially free" in this context means that (S)-pantoprazole contains 
less than 10 % by weight of <R)-pantoprazole. Preferably, "substantially free" means that (S)- 
pantoprazole contains less than £ % by weight of (R)-pantoprazoIe. In the most preferred embodiment, 
"substantially tree" means that (S)-pantoprazole contains less than 1 % by weight of (R)-pantoprazole. 
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The pantoprazole and. (S)-pantoprazole salts and their hydrates have useful pharmacological 
properties, rendering them commercially utilizable. In particular, they have a pronounced inhibitory 
effect on the secretion of gastric acid and excellent gastrointestinal protective action In warm-blooded 
animals, in particular man. Here, the compounds according to the invention are distinguished by a 
highly selective action, an advantageous duration of action, a particularly high bioavailability, a 
metabolisation profile that is uniform arriong different Individuals, the lack of significant side-effects and 
a wide therapeutic spectrum. 

In this context 'gastrointestinal protection" is to be understood as the prevention and treatment of- 
gastrointestinal disorders, -in particular-gastrointestinal inflammatory-disorders and lesions (such as, for~ 
example, Ulcus ventriculi, Ulcus duodeni, gastritis, irritable bowel owing to an increased production of 
acid or as a result of medicaments, GERD. Crohn's disease,- IBD) which may be caused, for example, 
by microorganisms (for example Helicobacter pylori), bacterial toxins, medicaments (for example cer- 
tain antiphlogistics and antirheumatic drugs), chemicals (for example ethanol), gastric acid or stress. 

With their excellent properties, the pantoprazole and (S)-pantoprazote salts and their hydrates are, In 
• various models tor the determination of antlulcerogenic and antisecretory properties, surprisingly 
different to prior art compounds, in particular with respect to their stability and their metabolization 
properties and with regard to their pharmacodynamic and phamacoklnetic characteristics and with 
regard to their bioavailability profile. Owing to these properties, the pantoprazole and (5>pantoprazole 
salts and their hydrates seem to be highly suitable for use in human and veterinary medicine, where 
they are used, in particular, for the treatment and/or prophylaxis of gastrointestinal disorders. 

« 

Accordingly, the ^invention furthermore provides the use of the pantoprazole i and (S)-pantoprazole salts _ 
according to the Invention and of their hydrates for the treatment and/or prophylaxis of the 
abovementfoned diseases. 

The invention also embraces the use of the pantoprazole and (S)-pantoprazole salts according to the 
invention and of their hydrates for preparing medicaments used for the treatment and/or prophylaxis of 
the abovementfoned diseases. 

The invention also provides medicaments comprising the pantoprazole and (S)-pantoprazoie salts 
according to the invention and/or their hydrates. 

The medicaments are prepared by processes known per se which are familiar to the person skilled in 
the art As medicaments, the pantoprazole and (S)-pantoprazoIe salts according to the invention anti 
their hydrates are employed either as such or, preferably, in combination with suitable pharmaceutical 
auxiliaries or carriers in the form of tablets, coated tablets, capsules, suppositories, plasters (for 



Empf anssze i t 28. Jan- 14:58 



127&EPORD01 2004-01 01 • % 

-6- 

example as TTS). emulsions, suspensions or solutions, where the content of active compound is 
advantageously frorn about 0.1 to about 95% and where it Is possible to produce pharmaceutical 
dosage forms (for example flow-release forms or enteric forms) which, by the appropriate choice of 
auxiliaries and carriers, are tailored for the active compound and/or the desired onset of action and/or • 
the. duration of action. « 

• The auxiliaries or carriers suitable fbrihe desired pharmaceutical formulations are known to the person 
skilled in the art In addition to solvents, gel formers, suppository bases, tabletting auxiliaries and other 
* carriers for active compounds, it is possible to use, for example, antioxidants, dtepersants, emutsrfiers, 
antifoams, flavour-masking agents, preservatives, solubilizers, colorants or. in particular, permeation 
promoters and complex formers (for example cyclodextrins). 

_ ■- The pantoprazole and (S)-pantoprazo!e salts according to the invention and their hydrates can be ■-- 

administered orally, parenterally or percutaneously. ' ■ - 

r In human medicine, it has generally been found to be advantageous to administer the pantoprazole 
and (S)-pantoprazoIe salts according to the invention and their hydrates, when given orally. In a daily 
dose of from about 0.1 to about 2, preferably about 0.2 to about 1.5 and in particular about 0.3 to about 
1.1, mg/kgof body weight[based on pantoprazole or (S)-pantoprazole, respectively], if appropriate in 
the form of a plurality of, preferably 1 to 4, individual doses, to obtain the desired result For parenteral 
treatment, ft is possible to use similar or (In particular when the active compounds are administered 
intravenously) generally lower dosages. The optimum dosage and the type of administration of the 
active compounds required in each case can easily be determined by the person skilled in the art 

A further aspect of the Invention is thus a medicament, comprising a pantoprazole or (S)-pantoprazo1e 
salt according to the invention ^nd/or its hydrate(s) together with customary auxiliaries, where the 
single dose comprises from about 1 0 to about 100 mg of pantoprazole or (SVpantopr^ole, 
respectively. 

A further aspect of the Invention is a medicament, comprising a pantoprazole or (S)-pantoprazole salt 
according to the invention and/or its hydrate(s) together with customary auxiliaries, where the single 
dose comprises from about 20 to about 80 mg of pantoprazole or (SJ-pantoprazole. respectively. 

A further aspect of the invention is the use of a pantoprazole or (S)-pantoprazole salt according to the 
invention and/or its hydrate(s) for treating gastrointestinal disorders. 

c * 

A further aspect of the Invention is the use of a (S)~pantoprazole salt according to the invention and/or 
its hydrate(s) for treating gastrointestinal disorders in patients who are slow metabolizers. 
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A further aspect of the invention is the use of a pantoprazole or (S)-pantoprazole salt according to the 
invention and/or its hydrate(s) for treating* gastrointestinal disorders in patients who have a risk of drug 
interactions. 

A further aspect of the invention is the use of a pantoprazole or (S)-pantoprazole salt according to the 
invention and/or its hydrate(s) for treating gastrointestinal disorders in patients who need an inhibition 
of acid secretion for an extended period of time. 

A further aspect of the Invention* is a medicament for treating gastrointestinal disorders for use* in 
patients who are slow metabollzers, comprising a (S)-pantoprazoIe salt according to the invention 
and/or its hydrate's) together with customary auxiliaries, where the single dose comprises from about 
1 0 to about 1 00 mg of (S)-pantoprazoIe. 



A further aspect of the Invention is a medicament for treating gastrointestinal disorders for use in 
patients who are slow metaboiizers, comprising a (S)-pantoprazoIe salt according to the invention 
and/or its hydrate(s) together with customary auxiliaries, where the single dose comprises from about 
• 20 to about 80 mg of (S)-pantoprazoIe, 

A further aspect of the invention is a medicament for treating gastrointestinal disorders for use In 
i patients who have a risk of drug interactions, comprising a pantoprazole or (S)-pantoprazole salt 

according to the invention and/or its hydrate(s) together with customary auxiliaries, where the single 
dose comprises from about 10 to about 100 mg of pantoprazole or (S>-pantoprazole, respectively. 

A further aspect of the invention is a medicament for treating gastrointestinal disorders for use in 
patients who have a risk of drug interactions, comprising a pantoprazole or (S)-pantoprazole salt 
according to the invention and/or its hydrate(s) together with customary auxiliaries, where the single 
dose comprises from about 20 to about 80_mg of pantoprazole or (SJ-pantoprazole, respectively. 

A further aspect of the invention is a medicament for treating gastrointestinal disorders for use in 
patients who need an inhibition of acid secretion for an extended period of time, comprising a 
pantoprazole or (S^pantoprazole salt according to the invention and/or its hydrate(s) together with • 
customary auxiliaries, where the single dose comprises from about 10 to about 100 mg of pantoprazole 
or (S)-pantoprazoIe, respectively. 

A further aspect of the invention Is a medicament for treating gastrointestinal disorders for use in 
patients who need an inhibition of acid secretion for an extended period of time, comprising a 
pantoprazole or (S)-pantoprazole salt according to the invention and/or Its hydrate(s) together with 
customary auxiliaries, where the single dose comprises from about 20 to about 80 mg of pantoprazole 
or (S)-pantoprazole, respectively, J t 
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If pantoprazole or (S)-pantoprazole salts according to the invention and/or hydrates thereof are to be 
used for treating the abovementioned diseases, the pharmaceutical preparations may also comprise 
one or more pharmacologically active ingredients from other groups of medicaments. Examples that 
may be mentioned include tranquilizers (for example from the group of the benzodiazepines, e. g., 
diazepam), spasmolytic drugs (e. g M bietamiverine or camylofine), anticholinergic drugs (e. g.. 
oxyphencyclimine or phencarbamide), local anesthetics (e. g., tetracaine or procaine), and optionally 
also enzymes, vitamins or amino acids. 

In this context, particular emphasis is given to the combination of thfc compounds according to the 
invention with other pharmaceuticals which buffer or neutralize gastric acid or which inhibit the secre- 
tion of acid, such as, for example, antacids (suctf as, for example, magaldrate) or H 2 blockers (e. g.. 
cimetidine, ranitidine), and with gastrin antagonists with the aim to enhance the main action in an 
additive or superadditive sense and/or to eliminate or reduce side-effects or to obtain a more rapid 
onset of action. Mention may also be made of the fixed or free combination with NSAIDs (such as, for 
example, etofenamate, diclofenac, indometacin, ibuprofen or piroxicam) for preventing the gastrointe- 
stinal damage caused by the NSAIDs. or with compounds, which modify gastrointestinal motility, or 
with compounds, which reduce the incidence of transient lower esophageal sphincter relaxation 
(TLOSR), or with antibacterial substances (such as, for example, cephalosporins, tetracycline 
penicillins, macrolides, nitroirnidazoles or else bismuth salt) for controlling Helicobacter pylori. 
Antibacterial combination partners that may be mentioned include, for example, mezlociffin, arnpicilUn, 
amoxicillin, cefalpthin, cefoxiUn, cefotaxim, imtpenem, gentamycin, amicacln, erythromycin, i t 

ciprofloxacin, metronidazole, clarithromycin, azithromycin and combinations thereof (e. g., clarithro- 
mycin + metronidazole or amoxicillin + clarithromycin). 
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1 . Calcium, potassium, zinc and aluminium salts of pantoprazole and (S)-pantoprazole, and hydrates 
thereof. « • 

2. Calcium (S)-bis{[5Kdifluoromethcfxy)J-2-[(3,^ H- 
benzlmidazolide}, 

zinc (S)lb!5{[5-(difluoromethoxy)^ 

aluminium (SJ^isflS^dffluoronrtefh^ H- 
benzimidazolidey, 

potassium (SHtSKdifluoromethoxy^-KS^ime H- 

benzjmidazolide}, — L — 

calcium bis{[5-(difluoromethoxy>h2H(^ H-benzimidazolide}, 
zinc bis{f5-(difluoromethoxy)]-2-[{3.4^ 

aluminium tris{[5-(difluoromethoxy)>2^<3,4<Hr^^ H-benzlmidazollde} 
and 

potassium {[5^drfluoromethoxy)]-2^(3 f 4^^ 
and the hydrates of these compounds. 

3. A pantoprazole or (S)-pantoprazole salt according to claim 1 or ,2, or a hydrate thereof, with a 
particle size distribution of 99 % below 1 00 pm. 

4. Medicament comprising a compound according to any of Claims 1 to 3 together with customary 
auxiliaries. 

5. Medicament comprising acompound according to any ofCtairns 1 to 3 togethenMtt) customary 
auxiliaries, where the single dose comprises from about 10 to'about 100 mg of pantoprazole or (S)- 
pantoprazole, respectively. 

6. Use of a compound according to any of Claims 1 to 3 for treating gastrointestinal disorders. 

7. Use of a (S)-pantoprazole compound according to any of Claims 1 to 3 for treating gastrointestinal 
disorders in patients who are slow metabolizers. 

8. Use of a compound according, to any of Claims 1 to 3 for treating gastrointestinal disorders Jp 
patients who have a risk of drug interactions. 

9. Use of a compound according to any of Claims 1 to 3 for treating gastrointestinal disorc/ers fn 
patients who need an inhibition of acid secretion for an extended period of time. 
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Abstract 

The invention relates to pantoprazole and (S)-pantoprazoIe sails and to medicaments comprising these 
compounds. 

K • 
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